COAL MINING AND RECLAMATION PERMIT
APPLICATION TO REVISE A PERMIT (ARP)

issued To: AMERICANENERGY CORP Fearmit Number: D425

43527 Mayhugh Hill Rd. p— - L ADEAT
Tosp Hy 58 Application Number R-425-17

Benlisville, O 43718
Effective: 031772007
Telephone: (740) 826-9152 Expires: 10/21/2009
ARP Type:
Remove a Condition of Permit
Revise Subsidence Condrod Plan

The ssuance of this ARF means only that the applicatinn o conduct 3 coal mining operation maels
ihe reqgudremmerds of Chapter 1513 of the Revised Code, gl a3 such DOES NOT RELIEVE the
opmrainr of any obligation 1o meel wiher fedaral, state o incal requirements.

This ARF iz issued in accordance with and subfect o the provisions, condifions, and limitations of
Chapter 1513 of the Revizsed Code and Chaplers 1501131, 1801133 through 18011314 of the
Adonnistrative Code.

The approved water monitoring plan for this ARP s
Guality:  MNA
Thaantity: NA

Note: Any previdus sondition{s) impossd on this permit, or subsequent gdiacent arens, also apply v
this ARP unless noted otherwise.

Date: 040172007

Chigf,

Signature:

F100 Rew 70120801
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OHIO DEPARTHMENT OF NATURAL REBQURCES
GIVISHON OF MINERAL RESDURCES MANAGEMENT

APPLICATION TO REVIEE A COAL MINING PERMIT

MNute: Refsr 1o the division's "General Guidelines for Proocgssing ARPs" gnd “Reguirements

for Bpecific Types of Common ARPs” iy quidance on submitling and procsssing ARPs.

1. Agpplicant's Name American Energy Corporglion
Address 43821 Mavhugh Ml road
City Beallgville Siate Ohioe Jip 437148
Telaphone Mumber 740,828 8182

2 Permit Number D-0428

A Section of mining and rsclamation 1 be mswvised:
Subeidence Bitigation Part 3.K{8} {8} {7}
4. Describe in dedail the proposed revision and submit any necessary drawings, plans,

maps, slo

To L% the subsidence congdition of D 4255

53 Diasoribe in dedal the reason for requesting the revigion:
To obiain permission to subside structures in the shadow arga by submilling a
report from DY Lo,

3. YWl thiz revision constitute a significant siteration from the mining and reclamation
pperations contemplated in the original permit? {1 Yes 4 MNo.
{Mote: refer o paragraph (B3 of 15011530408 of the Ohio Administrative Code 1o
detsrmine § a ravision s deemed signifioant)
i "yes," complete the ollowing tems 7 through 9

7. in the spave below, give the nams and address of the newspaper in which the public
notios is 10 be pubdished.
BA

8. in the space below, give the taxt of the public notice that 8 to be published. (Include

the information  requirsd by paragraph (A1) of 1500130801 of the OChio
Administrative Code )

A

Faised U068 2 @%2"% 5‘5\,3’&@
DNR-744-5003 §:§ %3 '

AEC 19744




v

7. Inthe izgmce betow give the name and address of the newspaper in which the public notive i3
o be published,
8. Inthe space below give the text of the public aotice that is to be published. {(Include the

information required by paragraph (AN of 130030501 of the Uhin Administrative
Code.s

G, Trothe spoace below give the mame and address of the public offfce where this application s
be filed for public viewing.

L the undersigned, o respoasible officind of the applicant, do hereby verify the information
contained 1 this revision reguest §s frue and correot to the best of vy Information and helicf

Print Name hatg
Title

Swsrn bedors me and subscribed in nay presence this XY duy of ww&ﬁéaf 008

X MMA ?‘%M&M
b RAREARA L BUSH

&?%ﬁ%&mgwag%%mnmx 40““* Ja/

197 COMIBRIDN DXPIEG S

E ONLY

Chief, Division of Mires and Resdamution frate

ORIGINAL
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¥iLuo, PhD, PE
Asgsociate Professor
Drepariment of Mining Engingening
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West Virginia University
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*
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Assessment and Mitigation of Subsidence Influences
on Tower Structures Affected by Longwall Mining Operations

YiLuo, PAD PE, Besearch Aszociate Professor
Syd 8. Peng, Ph D, Prafessor and Chaboan
Drpartment of Mining Engiossomg
Weat Virgioia University

INTRODUCTIO

In the pew poront area of the American Eaergy Corporation’s Century Mine
{Permit apphication Noo D-0425-5), the planned longwall vaming operations will be con-
ducted under a nwunber of numivipal and mdustrial structures. These structures molude:
(13 one steel water sower, 121 14 4-deg steel lattioe owers for an electnica] power trans-
mission line, (31 two guved steel wwers for telecommunications. The frst author visited
the sites on July 1%, 2002 and obiained the necessary mne maps.

This report prosents the methods for assessing and nutigating the potential subsi-

denee mfluences on these tower structures caused by the planned ongwall operations m

the permit amg.

SITE AND STRUCTURES

Figure 1 shows the site where the man structures are located.  The water tower
and a larger communication tower are lovated on the top part of the figure winle the
smatler cell tower and the powst transmission bne are om the lower part of the figuwe. AL
the e of the site vasitt, the mining conpany bas also considered 1o fay ot the longwall
panels in a different way to place some of the madn structures (i, watgr wowers, and
guved telecomumnivation towersy over the contral portions of the longwall panels so that

they will not subject 1o permanent aurface deforoabions caused by the minimg operations.
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Tonwer Suruchires AR - ranrary Riima

The gentle lully surface wpography m the areg 18 alse shown w Fig b The aver-
burden depth a2 the locativns of the wwer siructures ranges frem 460 & o 748 f1. The
sibetoerils width of the fongwall pancls 3 9320 and the width of the three-entry chain pillar

il panzds s about 140 81

systens barwenen adpavent i

The vy stvustures wy the peermit ares wnchuder {11 one stesd water towsr, 123 {4 4
fog stepd latticy towers for an plectrical power transamission Hoe, £33 two guyed steed oowe
ers for wireless telocommunioations.

Figure 2 shows the watar tower. 10w located on the i‘z’}p of o gentle il The
tower 1% o steel ovlindricsl struciure sitting on a concrete base, The oviimdrical tank i3
about 54 § il and 14 £ in disseter swoud has 3 holding capacity of 54,000 gallons. The
concrete hase under the tank & about 13 8 i daneter and between 3 and 4 8 thick {Fig.
33 The onter laver of the steel sheet thay was used o construct the water tank is about
3167 thek

Fiure 4 shows the larger commumcaion wwer. I s located a short distance
away from the water tower on 3 genthe slope. The beight of the tower i about 300 #
The wower 8 a guved steel attive twower with the guy wires tied &t five difforant levels on
the tower. Throe guy wires are usasd nt esch tie levell Therefore, guy wires pormit the
A wer structure o rotate m the honzatal plane © cortamn degres. The base on the
toower {Fig. 33 is hohied to the concrete foandation with one bolt to allow horirontal rota-
fon. The guy wires arg Bed 10 the grounsd ot tee anchor loations (Fig. 63 that we
spaced 1207 apart from the base. Pole type antonnae are mounted on the top of the tower,

Figure 7 shows the small cell phone wwver Tocated on the top of another gentle il
It 13 also a goved stepd fnwer angd i3 ghout 150 fLhuh The guy wires are ted o the main
tower structurey w three dfferot lovels A4 the lower o Tevels, three guy wires are
used at each tiz fevel. On the top lovel, m1% guy wires, two on gach direction, are vsed
sestrict the horeontal rotanon of the tower strecture {Fig. 83, The base of the lower i3 the
same of the Jarger tower. U the growsd, three anchors are buried about 1207 apast from

the tower base. Four dish tvpe antvaar avg mounted on the top of the tower and anether

dish antenng o maddie tevel

L
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Ome of the power transmissinn fowers 15 shown o Fig. 90 AH {4 power tower

4 four lees helted o their con-

share the same struchural design, The stee] lattice tower ha

e

1. The tower is about 75 1 ol and the

ceete bases. The side distancs 1 about

transmission lines are hung ot two lovels. The main loadbearing menbers of the tower

are made of S-nch angle ateels while sowller bars or angle steels are used for the ather

members. The Jowest restrictive horteontal bars are lovated about 20 £t above the grourdd

surface,

Fig, 8 Power Transmission Tow

b
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ASSESEMENT AND MITIGATION OF THE SUBSIDENCE INFLUENCES

in this section, the polentiad subsidence mtluences on the water tower has been
assessed snd the mitigation messure for 1 bas been recosmmended. I assessing the po-
tential subsidence influences, the sructural imtegnty, stability and funcrionsiity of the
structures should be assessed. For the two communication wowers, the methods for as-
sessing and mutiging the influences aveg mentioned.  Rurveys o locate the anchory
shonld be performed before the detailed anabysis can be performed Among the 14
gransmission towers, cight of them coold expenience subsidence influences. The subsi-

denee influenves could by dependent on many factors and should be assessed one by one.

Influences op and Mitigation Measures for Water Towny

In order to assess the potential subsidence influences 1o the water wrwer, the final
ared dypamin surface movements @t the locatton of the tower have been predicted. The
subsidence prediction program CESPM verson 201 18 weed. The development of the
prediction package is based on the influence function methed that s widely adopted 1n
the wajor mining countnies including LS cosl mining industry and a large amount of ol
fected subsidence data, Most of subsidence cases are collucted vver longwall panels wmin-
g the Pittsburgh coal seam. This subsidence prediction peogram package has been
successiully applied m various sabsidence projects and proven acourate.

The overburden depth at the location 15 about 7435 # and the center of the tower 1s
focated 325 8§ mside the panel odiw avcording to the new panel lavout. A mining height
of 6.0 £ 13 used in the prodiction.  The predicted final subsidence profile across a long-
wall panel with the minimum (460 1) and maximam (745 ) overburden depths are plot-
ted in Fig. 18, The location of the water tower, as widl as the two guved elecommuniva-
tion towers, 5 alse shown o the fgure. U shows that the iower is Jocated near the fiat
hottom portion of the final subsidence bagin {0 be formed over the longwall panel and the
predicted sl subsidence at the center of the tower 13 abour 343 8 Since the water
ywer 15 lovatsd on te topofa hugh il wath us elevabion much higher than 88 custamers
m the adjacent area. The reduction on water head dug to mining subsidence {only about

%5 of the tewer heighty will be oo msignificant o reduce s ability for serving the cus-
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amers. fhe ;31‘2(%%5:.&{% fissd surfuce slope, sivain and corvatirs are D31%, -5 25107 f/8

{oompression and -G L0 1A (concaved, Due bo its small foot size, the water tower i

%

viry undikely to be gffected by these final deformations,

&
Lovg

e
3.5

Bubsidenca, §

S3EY 00 -T00 0 D0 00 300 400 SOU 800 FU0 800 8900 1000 1100 3
Distancy rom Panet Edge. #

rsidene 4

Hetore the water tower Hually settfos dowr, 1t will exponionee o dynsic subai-
dence provess. Figure 11 shows the predicied dynsmie subsidence dovelopment curves
the Tocation of the tower, Face advance rafes tnoa Targe range of 20, 40, 60 and 30 firday

rotions, I shoones the faster the thee wl-

bave besss used in the dynamic subside

vanoes, the longer and geatler is the subsidencs dewe io;;mez;i curve. The tower 13 10 gx-

pertencs the dyvnande subsidence when the longwal face i about 30 ] inby and 700 {1

putby the fower with the most setive subuidence precess seomring when the kangwall

300 past the tower, Due o U sooad] base and harge height, the

S

face is botween 270 and 3

wivral stabiiity ander te wtlaepee of Synanne snbsidence process might be g convern,

Tor asness the stability, the predicted dynamic slope development curves ave shown in Fig

thae four ads

P2 The magivaum dynamie slopes are 1B
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vance rates used. Such small dynamie slopes gre even barely noticeable without pri
These maximum slopes would vecur when the longwall face has passed the conler of the
tower a distance hetween 250 snd 290 8. Bven when the water tank is operated af full

s about 33 &

e} as the worst case, the center of the gravity of the water tower is loc

above the groand surface.  Using the predicted maxunum dynamic slope of 109, the

e

center of gravity of d

& tilted tower will only move a horizontal distance of .28 & {3

inches) away front s origingd base center. Coropared to the 7-11 radius of the thwer base,

the relovation of the center of gravity of the tower 18 very insignificant {3.69%). Theretore,

the stability of the water towar will not be affected by the dynamiv subsidence process at

g 30 Richary
e 30 Ry

&0 fiday
e B Rithity

0N Ry

Subsidence, #t

20 ~150 5 HIG 2L 30 S{H3 S0 800 T 80U

Diddance Face Passed, #

Fig. 11 Predicted Dynamic Sebsidence Developmenyt Curves at the Water Tower with

Various Face Advance Rates
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Fig. 12 Predicted Dynamuc Slope Development Curves at the Water Tower

The predicted maximum dynamic tensile strains (not shown} for the ranges of
face advance rates range from 346107 1o S.51x107 A/t ccourdng at 165 # behind the
fongwall face. The maximun dynamie tensile strain might be able to oreate some hair-
tine eracks ou the concrete base of the waler tower. The maxtmum dynamic convex cur-
vatures will be i the range from 419107 1o 667107 LR, too small fo canse any prob-
lems 1o the watey tower siractures,

fn order 1o prevent the concrete base of the water tower from being cracked by the
dynamic tensile strain, 18 recommended to wrap the conerete base with two steel ten-
ston cables. New 374 -inch steel wire cables should be used. The cables should be
placed about dinches below the top surface of the concrete base and cach cable should
be tensioned 1o d-tons (8,000 sy The cables should be installed when the longwall facs
ia stitl 200 1 to the tower and can be released after the face hes passad the tmver a dis-

wmnee of 1,000 1

19758
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The locations of the two telecomumunication towers with respect 1o the edges of
the longwall panel are also plotted along with the predicted final subsidence protiles in
Fig. 13 The smaller tower 13 located in the central and flat bottom portion of the subsi-
dence basin with the final subsidence at s base being abowt 3.6 ft. The larger tower 18
Incated m the concave portion of the final sobsidence basin and the final subsidence ar i
base 15 about 3.8 1.

The agsessment of subsidence imflnences on the guyed towers s much more com-
phcated than that for the water tower. The authors have developed the assessment tech-
niques and succsssfully applied then 1o one guyed twower that was simlar to the two tow-
ers in this study and used for signal reday of cellular phone services. Based on the ase
sessment, simple and inexpensive mitigation measures were recomunended and mitigated.
That tower was successfully protected and its services was never been affected despite of
severe winter weather while mining was conducted under the tower.  The publication
{Luo et ol, 2083y detailing the assessment technigues and mitigation measures is attached
as an appendix. In assessing the infhuences, the following design and operating parame-
ters of the towers are required;

» Coordinates and clevations of the tower base and ground anchors

s Llevations of the guy wire igs on the towers

s Sizes of guy wires

¢ Ranges of the fensions in the guy wires

We request these necessary design and opersting parameters be provided before
the detatled analyses on the potential subsidence influences on the guved towers are per-
formed. The predicted {inal and dynamic movements at the base and the anchors will be
used in addition to other input wformation i assessing the subsidence mfluences on the
guyed towers.

However, 11 anticipated based on onr past experience that the tensions in the
guy wires could intrease in the first half of the dynamuc subsidence provess and decrease
it the second half of the process. I the guy wire tensions inorease oo much, they place a

significant additional load on the lower members of the tower structure and potentially

AEC 19759
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Yeads 1o problems o the tower base, the guy wires and the anchers. I the goy wire wo-
sion degrsases too much it could cause slacking condition o the guy wins which -
duces lateral restramts o the main tower stracture. The significant differential ground
movemsents in both vertivgl and honzootal divections gt the tower base and ground an-
chors will also cause vertival and horizontal rotations that oould lead functionality prob-
temns to the towers,

However, ax mentionad previously, we have developed and sucvessfully apphad
sowne stigation measures for such guyed towers, The mitigation measares vonld wehude
{1} pericdical monitoring the tensions in the goy wires (e, 2 to 3 times a day duning the
active dynamie subsidence period) snd sdiusting the tensions o the guy wirss W needsd,
and {23 monitoring the plumb of the mam towr stucturss from twe prthogonal divpe-
tions {L.e., parallel and perpendicular o the vuning direction) and adjust the guy wires as

needed. These mitigation measures are relatively simple and mexpensive toymplement.

Influences v and Mitigation Measures for the Power Transmission Towers

The 14 power transmission towers are located over two longwall pansls acoording
e the fatest mine layout. Among them, three gre located beyvond the paned getup entries
or recovery Hnes sxpecting no or very minor subsidence influences. Fight towers are lo-
cared over or near the chain pillar system berween two adiacent longwall panels. These
brwers are o expenence a smmall amount of fnal subsidence bt some of them may e
subject to hugh final ensile strams. The remaming three power toewers are located in the
“central” portion of one lengwall panel and expecting to expenence strong dynamic sule
sidence provess, Therefore, the power transmission tewers ocated over the chan pillars
system and within the panel edges way be affected by the proposal longwall minmg op-
grations, The seventy of the pc:tenféai subsidenue wiluences o each of the twer could
the desigr and construction of the towers, ste. At the tme of this writing, the design in-
formation of the pewaer towsrs have oot been provided for us to performed dutarled analy-

However, it should be noted that the anthors have previcusty performed assess

ments on the subsidence effevts and moenitored the stress oo 2 number of power fransmis-

&

: AL %

14
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sn towers stmitar o the ones in this peroy area, That study found that the longwall
subsidenve process would have very little effects on the stability even when the lateral
foad by the strongest wingd was applied on the subsided tower. That study also conssdered
the addinonal tension or saggmng conditions when two adiacent wwers are subject o &b
ferential baterad movements and dopes dunng and after the subsidonee process. It was
found that such addinonad tension was insignificant to affect the power transmission lines,
However, the differential movements, espeoally differential horizontal displacements,
amneng the legs of each tower could cause bending and twisting to the steel members &t
the fower lovel

In snother study, the suthors stdind 8 very lmportant and large 4-leg
welecommunication tower located on the top of & very steep mountam peak (Luo and Peng,
1997y The tower was vesponsible for sending  asd  roceiving sigmals 1o
wlecommunication satellite By o national telsphone company. I expeniencad two
sehsidence processes when two adjacent Jongoeal! panels were mined. The analvses on
the stabibity, funcnonality and souctural im:égri:ty were performed. Tt was found that the
ditferential movements ot the legs could couse problems 1o the lower parts of the tower,
In order o reduce the seventy of the anticipated subsidence influcnces, mitigation
measures, inchuding @ compensation wench and bracing methods, were recommended and
inplemented for this tower. The mibigation was very successful. Mo damages werg
foamdd on the tower structure despite that ground cracks were observed nearby. The
services were nmever bovy dnterrupted. Based on the experiences with d-leg towers, we
helieve that the same or sinilar uatigation measures can be applied in protectng these
power ransmission towsrs. o order to perform detatled anslyvees of the struviures,

design witormation from the poswer company 18 neeided.

CORUCLUSHING

A probminary study has been performed for three tvpes of tower siractures lo-
cated m an area where the maning permit 8 in spplication provess. It {5 concluded that

amnong the three types of the struviures:
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t. The statslity and functionality of the water tewer would not be affected by the
dynamic subsidence process according to the new mung layout. The dynamic
stramn could cause some minor cracks on the concrete base of the tower but the

antivipated problem can be controdled wsing tension cable method.

$ud

The potential subsidenve influences oo the twoe guysed telecommunication
towers can te assessed using the technigues developed by the authors. Based
o our previous experience, relatively simple and inexpensive mitigation
messures van be spphied to protect these two structures,

3. The subsidence mttuences on 4-log steel towers for electnical powsr transmis-

sion can be assessed and mutigated using proven technjues.
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mpinienance. Thea "‘Em*‘ were bated abost 100§ sway
imm the tower Base. The concrede anchor Bocks, 27 {Hy x

W AT (L, were bariod about & U helow the groand
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Fig 3 Meth

g urey fhreya

md Gowdred iy

gy coordingtes and oleva~
ret be the dower stoastere {18,

Table 1 shows the pre.

tans of the poinds of e
base, anchors snd fies) & docel coordinsie sysion & used
for ELQ structure Th»: datum of mc eicvaﬁm‘ («f the Zm:;ai

contdinite :vcm
'E‘m based. Itaho ;iii b-.: :am:,d 11 a‘t the ang %mm are oot onthe
me clovation a3 the tower base. The Redirsvtion of the
cwr%maw swstem fnllows the mining direction with x = fat
thwer ba fhe y-axis ponars from e pansd wilentry
50 the eadentey with'y = U at the panel wileniry.

P

H
J.

' W,

Tabled Luocal Coordinates of the Tower Base and Anchars

Podnt of loterest X ¥ z*
Base 0} { e

Archor § {45 <12
Agghor 2 -123 ~&
Anghor 3 =33 215 <

e | i} 369 &k
Tie 3 0 364 123
Tie 3 1 368 1723

* glevabions are oxprossed 1o refation 1o tower buse
T he tower '*npewstrwztme i tied o ita foundation with
gel bolt {dr=15/18™) The reinforced concrate frandn-
\.«C}li&’ﬁi neted in two seotions. The lower section is a
sgiaee ane wath sude fength being 476" and the thickness
being 16" The epper section iy oylindrval with iis dan
smeter and height being 2 and 4 i, respectively. The foun-
dation i burisd wuh anly the o 6 a0k being exposed
ahove the grouad sorface
Yo canh ofthe three gy wire planes, one gy wire (=

3587y is used w the hvwer leved Incated about 88 & abovee the
wrecer base freferesd as T 1) Two guy wizes (¢= 7/16™
are tied o the fower at the middie level {123 4 above
tower base} o reaist the possible rotation of the tower stow-
ture {Tie 23 The tup of the tovwer 1s tied with one guy wire
(q; V167 at the slevation of 173 1 above the tower hase
AL Jower and top tie lovels, Breast type of ties are

sed m provide lateral restrain to e fower ouly while the
z‘ Lils te 1w 2 forque type o provide both Isteral and oine
sonal restyng 5y the shows i Fig 4. The guy
wites have besn pre-tensioned with the fensivas

i} ranging
Fromy 1250 s at the Jower level 10 19735 Ibs at the top
level.

O3 K
0 45

ths

oWy a3

AUBSIDENCE PREBICTION

ansess the potentinl subsidence influence on
ihrs. fower 4 nndmm. dwnamic subsiderdie prodivtion is pee
formed at fvay surface point of interest, the toweey base and
the thres andbors, wing the sebsidense préduton program
CISPM version 201 {Peng and Lo, 1093y, Mining beigh
pf 240 feand aeadvance s 3
nredictions.
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hefrs ey will be wdiced A pegative force 1% ondy
roezning ] wher s mapnitade 38 smaller than the pree
mining tension in the gay wire. Figure 9 shovws that ten-
sios would develop in the gy wires when the Iongwall
faoe i betwoen S8 inhy awd 300 1t othy the tower Bage,
The yoaxioam subﬁidctr‘c-md’fr‘cd tenston. was about 788
ibs for oy wires ted 1o the fovel 3 of the tower when the
inagwall fave 18 sboot 260 8§ ;"d%&«‘.‘d the wower base.  Sach
additional tensions are shaaller than the preJaminiog tensins
rangpng fome L2500 LT3 The and are | smg;m,:‘z(,ﬁzm SOt~
pared o the altimate breaking sirengths of the guy wires
{183,600 ths dor 38 wive vope and 1440 s for TG wire
roped. Therefore, the sbadence-induced tesions were
insapable of causing breakage of (he gy wires,

Displasemant, &

R 2
s =
e
£ b
% 8
o K
§ =
i o
= %
2 Fy
2 E

3 RN TR 1 patd:e]

Distavcs Fang Passod Base,

fistamie Bxeo Premnd Yowes Baow, 4§

e < myfdce saf Tie? oy . ot i : N
3. {imm nitsd Displacenents of Tie Fig. ¥ Subsidence-indueed Topsions 1y the Guy Wines

AAAAAAAAAAAAAA However, sfier e bongwsl face has passed the wwer
base 2 distenes 330 the tensions i the guy wires hesome
sopexdstent {The n"avmmd ev of the negaiive valuss sre
1az'gcr than the pro-mining wire kensions).  Under sach con-
difion, the @y wings would slack and the fower would be
w Jongey offechively rostrsined fatorally by the puy wires
within conisin small range.  The lack of offoctve lateral
restraing makes 1t possible for the fower, eq;}f‘»cmi v its upper
sections, W vibrate pedsr Qrong gastdng winds

Displacesmant, &

{ oricti ood i the Tower

S ) s kidey sy 260 The subsidence-induced tonsiong in the guy wires also
Dstange Fac Passed Sase, # nduce addinenal bpads o the tower structure, cspecially in

e sention pore the tower base. The additional load i the

yosection at 2 given thine stage is the summation of the

viriical components of the ’imwti‘:" i alf of the gy wires.

The celoulations shew that sddinonad loads can be induced

Fig. 8 vannmi Displacerenisol Tie 3

S 10180 4 s £33 the first balf of the dwzzuvuc raidenes ;n‘:x‘@% kil ths
30')»%“ H faoe hax passed i the tower baseu distance of 3530 8,

mbg L distwe sevtional aren of i’m WIS 3G The roaxisun subsidence-tnduced load on ‘t!zc ey bhase
The snifness valnes Lot the oogversion are 104,466 winld he 4,947 the ~1, en the face was 200 7t past the base,
ad 1S3 A01 tba 88 dor the 387 and ffli'*" DUy Wi, Such additional Josd was also nsigoificant comupared o the

e ti‘“ load Horg the
‘24‘(7‘}{3 e Therefore, the
2 toweer biae would aot cause
gy "Mzufw*l n,tamw pmbl TS {0 Ehc LW,

ht m the stee hw'vr straet

‘{ &;s, average wreiony o the guy weires fndduced
ssociated with (e losge
wall Qpﬁz&ﬁﬂll we plf}liw iy Fig, 8 A posifive vajue indi-
tes that an additioont tenswrc has been induced in ih 3y
¢ by ihe subsudence prog while @ ‘M:M v ovpine
we that the existing tongivu o the Quy wite zz}m :
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el in Mining

2R intwrnatis
CONCLUSIONS

This papey pivsedte g cass 4‘&&*(3}-‘ where a teleoonron
catton ginsmisyion tower way subsidod iv 4 ht‘sm i
eranon. The potential subsidence influenses oo the stoan-
BiTe were card‘uﬂy a‘aﬂmsed M%ea’ oy the predivied surfzee
rovenwnis 3u the « subsidence process and the
sfnetural 3:%) ation mi i:w fower uking @ svstemy
proach.

The auspsamend (ndivated that siractuenl stability, inieg-
rity and functionabity of thiz tower would net be signf-
cm}iiy atfested by the subsidence svent, However, § vibrae

wires
Based on the assessment, 3 sinple mitigation nrasure,
semitoring aud ension adjustient was recoraiended and
inplumented.  The profect was suceessfal a ww»nud Ty
the eontipusd quality seivice carged by L?*f‘« EeEkeldt
LERksat

REFERENCE

Peng, 3.5, and Y. Luo, 1892, "Comprehensive and Inte-
grated Bubsidence Prodiction Model - CISPAM (V200"
Prao Grd }‘5"83“!-,;9)'.!0;/" o Susface Swbsidenace e o
Lindergrownd Mining, B4 858 '{va West Virgina 3

Umw:zsmr, Morgantowsn, WY, pp, 2231,

|
|
;
|

Afsds
o W
§ P i
iRt R
b, S )
od bW 3

AEC 19770



18th CONFERENCE ON GROUND CONTROL IN MINING

Subsidence Prediction Influence Assessiment and Damage Con trol
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Morgantown, WY

ARSTRALY

An extensive subsidence research program condugied
by the suthors has greatly improved the accuracy and the capa-
bilities of subsidenne prediction under complicated mining and
sarface conditions.  The techniques developed for assessiag
and mitigating subsidence influences on vadous surface sinse
sures have been spplied in numerous cases with & vary good re-
cord 6F sucoess.

INTRODUCTION

Totsl extraction of 3 coul seam using loagwsll mining
or room-and-pillar mining with piffar extraction tends o dis-
turh the overburden strata and causes immedinte surface subsi
dence. Depending on vsrous factors, sech subsidenoy ovents
may or may not have the potential to cause problems to 'surfase
structures. . Surface subsidenpe research conducted by the
sithory has demonstrated that in order to effectively and effi-
ciemtly minimize the subsidence infhuences on surface 5tnue-
wres,  the  following  techuigues  should  be  applied
systematically:

* Methodys for scorately predicting sueface subsidence
tencler varying wining and sufice conditions. Butvess
in desfing with the issues of subsidense depends pri-
roarily on the acourate prediction of the magnitude, dis-
tsibution and Hming of sucfice subsidence, By studying
the subsidence twsing prbduced by different mining
plans, the possible subsidence offects on surfice sruc-
tures can be greafly reduced,

" Tochnigues for sssessing the subsidence infleances on
surface strucares. The probability and severily of sub-
sidenice influsnces on & structure of interest voed 1o be
assessed befors i 18 pudermined.  Due to the large dif
ferences in types, desizn, material and construction of
the stractures 23 well 23 varistions of ranpvements nd

deformations 1o be sxperienced by the structures, the
different assessment techniques sre required.

«  FTechnigues for mitigating subsidence lnflaesces. W
the assessment indicates that the subsidence influences
on & structure exceed the struchne's tolerable level in
terms of i€ dntegrity, stability and functionality, proper
mitigation technigues should be designed and imple-
mented 1o reduce the subsidence influences on the
structure.

This paper desoribe the effcats. snd results. of 4 subs
dence research program condusied by the authors.

SUBBIDENCE PREDICTION

Aocurate predictive of sufes subsidence cased by
underground sining s required for assessment of the subsh
dence ioflnences and is the basiy for the design of effective and
efficient mitigation measures. In the past a grest majority of
subsidence research have been soncentrated on the prediclion
of finatsubsidence over & doglslpngwall panel with 2 relatively
Hat surface.  The prediction models produced by those re-
searches have limited valoe for practical applications beouuse
of varying and complivated mining, geological and topographi-
cal conditions, 1w vrder 1o irsprove the prediction acciracy,
the suthors. have collected more than 300 longwall subsidence
cases alf over the US cozl fislds through an intensive subsi-
dence monitoring program and fore various other sourtes
Thess data were gsed o continuonsly refine and Improve g PO-
based program packsge, CISPM (Comprehensive and Inte-
srated Subsidesce Prodiction Modet) developed previcusly by
the gushors (Peng and Luo, 1952} This program package has
3 unigue and rich set of capabilities for meeting nesly sl of the
sabsidence prediction requirsmeres in orderground coal dining
emploving high or toial oxtzactipn methods o the US. ' i3
very uses-friendly reguiring oeither particular skills in compute
operations nor ia-depth knowledge of subsidence theory, 0t
hay been proven faidy sccunsts sbvording o the feedbuck from
frs ‘domestie and internstivaal users and acourding to Gur own
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16th CONFERENCE ON GROUND CONTROL IN MINING

sbyidence monitoring sdata. The foflowing mportant Bradiogs
Fom vur subsidenes resesrch program have been incorpurated
Into the current version 5T CISPM program paokage:

* Dynomic websidene prooess aaseciuded with loygwadl
mining cpwrntions. As underground mining prov
gresves, 4 surfice point will expenience » fairly sompli-
cared dynamic subsidence provess before it besomes

stable aguin. Duriow the dynmwis sobsidency provess,
the magninudes, natures and direttions of G subsi-
dence movements and deformations af the surfice point
vhange with time and theie influences 1o srocinees 3re
alxo time dependent.  Very offon the dynamiv subst-
dence process plags amors npotiang vole da assessing
snd mitigating wbvidence influsnces than frd subsl
dente. Mathematical models have been develnped 1o
gredict the endive dynamic whbdidente process sssok-
ated with loogwall mining operstivas (Lao sad Pang,
15433,

* Pl sebsidence Bayin over a single omd mniniple
famgwall pamels.  Most of the subsidence prediction
methods have been devrloped for mining of 4 single
panet only. They sre unsuitable Tor the prediction of
subsidence over multiples panels guch ay the Jongwall
parels separnisd by chuin pillar sysiems as normally
practiced o the US A mathomatical medel bas buen
devsloped 1o predict the fingd subsidence basia over
nwitiple longwadl panddz (oo and Peng, 1990, 1981}
This moded is based on the Bading that the convergence
conld contabute ® very sigrificant anount of sobsie
dence in the ares over ol near the chain pitlas,

* Fual subsidence caused by Righ extragtion raomsond-
pillar peisnyy yethod. 1 the ceodvery valio 8 roume
ard-pillar pasel fe 70% or higher by partially of fully
cxrreting the pillary ina room-and-pitisr panel, i
diate surface aubsidence {versus the unpradictable sub~
sidenoe svenis over fow sxirattion wooneandpifiay
mines Ofien acen 83 the sbandosed mine subsidence)
vall be ndused, The pusting mahody wiich kave boen
davived From wobsidence dutz ooliected svar Jongwalt
panels are oot suitable for sutuidence pradiciion ey
high extraction rocs-and-pitlar mines. Bassd on the
avallable wbsidence data collested over roomeand
pillar panels, 2 method has been dovaloped for the pre-
diction of the final sobsidence basin pver high exirac-
thon room-and-pillar panels (Luo and Pong, 19933

*  Srulies of subsidence praeters, The two basio vora-
penents 1l 4 subsidense prediction method are the thee
sen mnthepwiical modeds and the parameters involved
in the mutheswtical model. The subsidence parameters
oftun play a very impostant rolg in the prediction acous
ey, Hovaver, the roported subsidence parameters of
tore vary 1o very large ranges widch sre of fittle weluss
m precrical spplications. Such farge watistions sre
piten resulted from the use of inoonsisteny dufinitions
of the subsidense parsraeters and Jusdeguite Sevomis
autien methasde, & greal ofion has been made i dale
Iociing  subsidence dasta i the US ooal  Belidg

wardardiziog the defingions of and determining the
subsidence parprosters {Pong e 4l 1995 Based v
this study, the ranges of a numbey of commonty used
final  subsidence  parsmstere  have  beew  greaatly
narsawei

- additivend W pradicion of swrfoe sobsidencs, touls
sre provided and ol mprovenent movharisy iy bl W
CISPRE, They include daty processing Tor subisilence survey,
deternination of sobunlence parameters based oo mwining and
gacdugical information and deduction of parameters from b
lented subsidence dats

Komercus feld observatione have demonstvaied that
somplicated surfice topography and steep sufacy slope in hilly
reginns have 8 peofound dopast on the ground sutwidence
prosess, offen resulting in very different characteniatios of sub-
sidense bawin frorm that og's redatively flat merfnce. Biffon bas
been made © Sudy the sucfane topography effscts na grousd
subsidence process. A method bes been developed for the pre-
divtinn of fnnbanbuidence busin in lolly degions (Luo and Peny,
19905, Figure 1 shows g somparison of the caltulsted finnd
hodeumtal displacement profiles with and witheut considers-
tions of the surfaoe wopography.  The surfase clevation is slsa
photted at the top for referance. A much better agroement with
the measured horizonisl displatement 1o the steapest portion of
the subsidenice mordpneng line has schicved when swrflse nani-
ral slupe was considered. It should be noted thet horieoatal
Hyplacoment often plays 3 mexch more Impontant role i cause
oy damages to siwlice structores than soheidence (e, vertical
settiemsnt),

*‘2.
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Big 1 Mrasured vs. saloalated Bnal horizonisl dispizcemont (31D}
prafiles slowg 8 eyoss-sestion ever a lngwall paned
with relatively oo xurface slope

TECHMIQUES FOR ASSEREMENT
OF SUBSIDENCE INFLUENCES

Research syaphands bas alse beew plaved on monBloring
the asteractions botween the subsiding sorface wmd vardous s
face struntures. Hased on the collected data, oriticsd deforma-
tion values for various refatively sinple structires have been
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saizblished, techoiques Bw zssessing subsidesce inBusress os
those structures of large dimension andfor complexity have
been developed.

A nurher of ertics! deformation values for typiedd rey
dential structures {wood fame or brick seper-strocture on
stane or conerste-block hasement wr foundatinny in the aveth-
ern Appalachian coud Belds have boen sstablished.  High sur-
$hee tension snd compression are gensrally cespossible for
sracks snd backling on the fower portion of the residentsl
stoutures, reipeutively.  High sorfics bending could cuses
problemy to the soper-strociures such as sticky doors and win-
dows, Bssures on dey walls, pedling of old well papers and
pmnt. It s wlsodfound that & fargs tilting on fovr could cause

Trround oracks and bumps are coused by high wrfice
rersion and oomperesdon, respectively. Ground ceachs a3 vdds
a3 4 £, though very ware, bave been obssyved In soridds e
tions over 3 fow longwall panels.  Generslly ground crwks
cause more problems (eg, dewstering of sucfice sirsams
powlsd than the bumps . Criega forinitiating wound ceackis on
various ground surface have also been established,

For those structures of iirge dimensions sodfor compls
cated design snd construstion, & more comprehensive and de-
faited assessrnend shoidd Yo perfrmed. Howsser, Jue 1o the
ierge variation of type, osterizl copstrustivn, dimension and
functions of the siructores, the teshuigues for sesessing the
subsidence infhuentes on thess types of strustures eary congid
veably. Basic soaslysis should be performed o dotermine the
natare wnd severity of the following three typos of potential
prablems;

¥ Krraviwend ssegrie Thisis an indicater of medhanios]
fathare of & strocusre of interest under the influence of
witsidence. Beally, the stress or strain feld as the
atrugtures showld be evaluaied.  The pesk siress or
strain we then sonparad fo the pormissible values of
the stauctural material o determine the possihiliy of
strugtursl failure. For iostance, 3 method bay been pro-
posed snd sucoensflly applied to assess the wress dis
tnbunon oa o buried pipeling affected by subsidenes
(Peng and Lus, 19881 In cases whare strossfairsin
fields sre Bffonl o impossthic fo determing, the
wankest camponenis of the strugtore should be idengi-
tied and empirical values are used 1o determine their Ino
teprity under the influence o surfice subsidence.

& Strucvural stabiliy:. Foo those tsl steusturss with small
basey, the subsidence-induced slope could make then
potegialiy envtalde doring or «Ber sebsidenus provess,
Beal the short zad long term stability of the Qracurs
should be azsessed. I the subsidence-induced slope
cnald move the venter of gravite of ¥ stagiure pa of
its base, the struvture is aaid e have lowt iy short-term
sabifity. A structure loses its long-teem stabibty if the
strongest wind blowisg in the direction of masimum
slope vaused by subsidence will he ahle o toppls the

. shroclure.

v Srrgerwrad fanotioranlity: The atility end leval Bor the
siructures to perfes thelr intesded fanptions dunog
angd alter subsdenoe sy be affeczed by ground subai

(¥4

23

denve process. For example, subsidence could change
the grade of a silroad well above its permissble grads.
A comviyor belt could be rendered inopersble dus 1o
vertical and lsters! alignment problems caused By the
suhsidency process.

The authars have spplied the establiched eritedis and
ihe devsloped assesument techniques in various praiects in as
spssing sobsidence influences On vardous surfece siructures
Borne exnsmples of apphdng these wssexsment tecknigues wre
shown in Table 1.

TECHNIGUER FOR SUBSIDENCE MITICATION

i the avsesunent indicaies that o stoucture will be ad-
versly affected, effective and oficions wltigative measures
should be deaigand sod implomented. The Bollovwing three sp
prosches can be ysed to design the mitigation measures: (1) 1o
ducing surface movements and deformutions in the wres of
soncdrn to e aoceptable fevel by modifving the ndning plan
28 leaving & seppont woa under the structure), (23 reducing
ransmission of movements sod deformations Fom ground

%
o
th

¢ stuctisre of pgorest {eg., trenching and plvo-Bitingd, and
{3} reinforcing the structurs 30 Yhat i cany tolersts higher

Fig. 2 This telecrmmuuirstion transmission fower;
sl 206 1 tall, was locnted on o steep slopr of 3
msunisin grak. 1t was wmdermined by o bongwall puned,
Fes ssreber o prodest dis twwer, trench was dug sround aae
of {3z beps #nd refoforrment braps were Instalied af the
faze. Disspite of ground eraxie shserved nearby,
there war o damiage on thestrariuee sud He mevios wa

¥ops wpew ot Hime,
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%ﬁ&ieﬁ ca’a 3 m«»thmﬁ Métég’ fion tma@tar»zs z’?v wrim;* smsc»

2 ahuws S0 ei ii‘&e bimwtsrm ;,m
fdly prodevied with divest Invalvement of e

f',«zid »ﬁz}dstmm, Tabie
have boen wusces:
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8}! Z avmg 45 adeqna:e: area of Coal Srvdned of par-
tially miined under the dructure 1o be protested, the surfave
movements and defoomations i the ares of the structure 2an be
kept below the porpasible level of the structure. The Peangyl

St

vanin method for designing support sres s pae example of we

plying this concept. However, the PA method pver-desipns the
support srer when mining doeprh g s than 3150 8 Based on
2 farge rammber of colievted longwall wbdidenve casey, 2 new
method for dosigning suppurt sren tus been proposed &3 shown
m Fig. 3 (Peng and Loe, 1995) wnd succesefislly applied for
o Yepe stractures {Tuble 33

Mitieatinn Technigues for Residentinl Stracturss

A numbﬁf of simple but offective mitigation measures
have been frequently applied by the suthors in protection of
nearly 30 residentisl structures {Table 2). Amtsm ih«zm Comis
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pensstion trench method iy wied 1o absorb surfee tension or
compression that could be wangmitied o the struptars from its
susrpunding ground. Thismethod bae been proves effective to
reduce prodlerss onthe stroctuesl parts that have divect contadt
with the subesiding ground, such s bassment and foundaiions.
Fiane-fiting methed 18 o protect the super-struciure of 2
house from being damaged by the bending and twisting actions
sysociated with sobsidence proeess.  Durdng the implementss
tion of this methed, the house super-siructure s plaesd oo 2
tirae-dependent inclined plane so that the supse-structure is fres
of stresy while the requived amount of adjngmends are kapt
migimbzed.  Tenwton cuble wethod ds used to strengihen the
structures o that they Ssn tolorate figher surface tendion and
bensding.  Fhpwe 4 shows 3 buck bouse that were sundessfufly
profected using 2 compensstion trench and tao tension gabiss.

Mitigation Measures for Buried Dipeliney

Ureound yobualenve procesy afien has thy potential tn
cause damages {o buried pipelines:  Assezsmenty of subsidencey
inthuonces on vigipus baried pipelines. have indicated that the
strnin fransreitted from e surrdunding soil to the pipeline i
atways the No. 1 source of stress o the pipeline (Lus ¢ al,
19075 Therofors, reduction of the grein tunumission i the
most effective method s the protection of buried pipelines.
Ungovering pipeline galy in the sectivny where the estimated
strons fs Mgher than the permissifle wiress of the pipeline mate.
sind can wresily weduce the pipelise dress contributed by the
grosmd strain,  Such partisl uncoveriog method beg besn suee
cessfully apphied in the protection of « 7,500-8 suotion of water
sapply pipeling vndennined by four losgwall paneds {(Table 23

Mitigation Meayures for Rudlrosd
Ground subsidence s capable of causing serious prob
lems to railroads i propor castions sre nof taken. A patiad

Tsble 2 Seme Examples of Sueressiully Pratected Structures
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| Fig 4 This briek bowse was sncoeadully protevted by 3 compessation

trench and twetenden cablen. The platements of the trench and

cabies and the reguirad tennion in the cables ware defermined by
subsidense stmndations.

lifling methed has been developed. The cryginal slevation pro-
file of the ratroad, e predicied finad subiidence prafile srd
the permisaible ralleond grade are considered in determbdng the
required adinsiment aloog the seation of railrosd to be alfented.
This method hay been applied to protect 8 seetion of rai mmi
shaut 11,000 £ long wdermined by four fongwall panede {Ta-
Bie 1% The macimam subsidence ab the site was abant 4.3 i’i.«
Adjustient on the wadlsoad wag oaly tesommended T some
secfions much shorier than the total fongth of the ralbroad of
fected by subsidence with the meimus adiustoest belsg
about 2.5 B only. As »result of iplesenting the partial fifting
method, the subsided and adiusied rallvond wus kept sl
for safe raiirosd operstion while the required adiustmesy was
kept 1o & minbuum.

A CARE STUDY

Thig secticn chivws 4 case-of the protection sl e ralroad
over 3 longwall panet  The longwall pangl was %30 # wide
mining 2 veal sewm of sbout 6.3 thick.  The averbunden
depth ut the site was about 680 8. The feyout of the wilroad
oves the longwall pandd ts shoser i Big, &, The predicied 8nal
whaidence st the site s abioo plotted i thiz Gpure with the
sl subsidence being abowt 4.2 f which matched very
will with the measoroments. The olevnticn profile of ihis sec
tion of rallroud hefore subshlence Is dhvwn I Fig & Bagedon
the predivied fingd subsidence, origingl elevation snd the por-
misaible grade of 679, the Haal raflrond profile requicey the
misgmurs amount of vertival adiustmient was determined bafbee
it was undermioed.  In prepacation, a lwrge propostion of the
seguired smount of grved to raise the raifroad was shippuld to
the site and spread 1o the sections needing the most ameunt of
adjustroent. Durlag the active subsidence pedod, the railroad

EY

u

was monitored and vertical adiustiment waz made seoordingly.
& ternporsry speed limit of 5 mph wis also posted 13 ¢ precau-
ticar. Flgure 6 shows one st of recommmnded adiustment dor-
ing the sutive subsiderwe pariod snd the clovation profiles of
the raiteoad before and after the bopleenistivs of the reoom-
mended sdhstment. By boplemending the renomasended 2d
Juatenent, the meximorn tadvoad grade way redused fom about
1.0% o the pﬁmé%%his’ 0.0 (Fig. 7y The raiboad service
iy nover intermupiesd dwing the ontire subsidence process

Figure § shows x fully Joaded coal train way paysing the section
ot subsiding and adiusted ratroad,

Fratintedt Finef Sulbeifents, &

Fig, & Layestof the vallasd over e luapwall pase
ard predivied Hand surface subsideucs ut the site
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Resshe Bfavalion, 8
Redrrosrendes Adfustmunt, i,

ASRMRRAARRY
$4O0. 1BOR. 1K

Sistarpe Yo Poid 1 %

¥ig, & Biovsting profiles of the vallysed and oux ved of recomuended
vertieal sdiustoent during the sottve subzidenes porisd
Tsieg the pactisd 1ifiag seshod, e reguived adinstumnst
wax hept to g minbnum while the ryilraad wes smantl,

%
oy
e
-

RRR

S

0

Hagrosd B

i $nigpond Litomto:
s

Pty Bk tebyed
g

TG I R

Catande fon Refereny Povd,

Fig. 7 SGrade profiles of the subsiding railrond beivre snd after
implamenting the recommendd adPistament, The maiman
grade of the sdjusied raflvoad wes Rept within
the prrambsitde poade oI 8.7%

SUMMARY

Subsidence prodiction, influente assessment and dame
age sontrol heove conse 2 Jung way. A systematic sehsidense
rosgarch program voupled with intensive field monitodiag and
extensive daty collootinn dusing thy past twenty yoewes bave
produved vast wmound of guality data and knowledge. Mumer-
oy oase dudies hyve demonstoated that using these rosearch
results, surface subsidente caused by Rl and high exirsction
roining methods aod #ts effects can be predicted with confi-
Bernse, s witenlnn wesmnes can s selented, designed nal
fraplemented sucsessilady.
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OLEE - Divistos of 3ireral Besourens Mamaganmont
ARP REVIEW TRACKING SHEET

American Energy Com

Revise Subsidence Contred Plan

Cambridge Treva Knasel

1G-27-2005

o Isthe ARP a SIGNIFICANT REVISIONT fves, vconplete and awach
stgaifivant ARP Cover Shevt ht

2 Wery theve pibliv commuents andivr an oformal conference roguested?
I v o witften reapiigd wiest b sent 1o Bse providing cobmtonts 2t the

i the ART iswither agproved or disagprovid,

INITIAL REVIEW

Cheok applicable reviewess and indivais
diteiss the ARE svns distribared and
daiteisiine & Wrls clisirsiused g
CIRRICRER Fetursed

Tom Hines (Soils)

Mike Manyg (Blasusg)

oot Stteler (Owneoship)

X Eoginens Jog Noonan i 1-4-2005

Hydrologist

Field B8

SECOND REVIEW

Chevk applicable revies

rsamd ndicats
detels ) rhe ARF v disteibwrod and
CONBRONES rerarred

ok Joharmes (ol

Mike Mann (Blastng)

Seon Stiteley (Ownership)

0 L Bngineen

Hydrologist
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Other:

f ik 1
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From: Haey, Jos

Bunh: iday, Janusry 98, 2006 2:44 P

Te Krwsed, Trava

Subiech: ARD R0425-17 asubsidencs condrsd plan updale.

The attached file conlains ravision teeddd,
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Provide oo bubleted syrmmary of the windgation steps that widl be curried out based on Iy
Lucds subsidence unalvsd cotrie vers and congraidcation owers,

s o the waler tower
Bevise the response 1 the appdioution to wdeanidy these mitizgation measures,

o

st on the porndl map to mateh the paned Javon reconunsuded by Dy
bsidence

15 o the fowsr Bases,

Hed survey of the anchorage of the clocinic owers mnst be
dome 1y assess the subsidence and sach of the 14 wowers must be assessed imdivdually,
The hotiom of page 14 of the report welivaetes that there has not been salfivient
information provided 1 compleie the svaluation,

A engineer mast cortily the Haad mtigaiion plus
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Ohio Department of ?mmz‘czi Remmwa

January 10, 2008

Melanie Muray

Ame rinan Energy Corp.
43521 Ma\;mmm Hii Rd.

Banlizil g, OH 43718

Doar Mg, Mumay:

The Division of Minsral Resources Management completed our rndaw of your
revent Application 1o Bevise o Permit (ARP) #1-425-17 on January 10, 2008 In which
yiolt propese o modify your permitissd mining andor reclamation plan, The following
revininng are requirsd befors we can further corsider your request.

A, ARP Review

1. Provide a bulleted summary ¢f the mitigation steps that will be caried ouf based
on Dir, Lud’s subsidenss analysis of ihe water tower, slectric towars, and
carmmunication towsrs, Revise the responss in the application to ideniify these
mitigation measuras,

™

Revise the pans! bayout on the pritit rmap 0 mate B e pangd layout
recominended by D Lug o munimize subsidence impacts on the tower base

3. The report siates thal 3 detalisd survey of the anchorag f the dlaotrie iowars
rust be done 10 asgoes the subsitience and sach of ih?ﬁ 14 towers musibe
agsessed ndividually. The bottorn of page 4«"? the report indticates tha there
hias not beer sulficient infomnativn provided 10 complate the evaluation, Provide
nformation.

4. Anengineer must certify the final miligation pian,

Ploase subinil the requirsd revisions within thinty {303 days of this letler to svaid
delays in our review of your r»m;:sca:zi Shouir you require additional time, please do not
nesitate o contact me, Faldure o submil the reguired revisions in a timely manmer may
result in vour proposeal being relumed without further aclion.

me& Krasel ’_
Apphication Manager
Farratting, Hydrotogy & Bonding Saction

¢ Jdoe Nodnan
John Pudarbaugh
Filg
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44521 Mavhugh Hill Foad » Tep. My 88 « Beallsvilie, OH 43718

PHGN%ﬂ?&%Q%&Q?&Z
FAX: {740

$2¢-8138

May 8, 2006

Treva Knasal

Davision of Kines & Reclamation
1855 Fauntain Sauare Oourt
Suilding H-3

Columnbus, Dhio 432241383

Divarr Treva;
Enclosed is the response 1o the ARP revision lelier dated Jarwsry 10, 20068 for $R425-17.

1. B codder o prevent subsidence damage o the walsr fank, AEC will place two steel tension

cables o the concrete base. New %inch rebles will be used. The cabies will be placed

approxirnaiely 4 nches below the op surface of the congrete base and each cable will be

tensionad 1o approximately four tons. The cables will be instalied prior o the longwall being

200 feat from the tower, and released after the longwall is furdher than 1000 feet from the

owar.

AED belleves thal AEC's rights supersade the nghts of the slscommunication and power

trarsmission companies.  AEC wil notfy the telzcommunination and powsr transmission

comganias prior fo mining undsr the towers. AEC expects the communication and poiwer

frarsmission Companies 1o mitigate for and monilor thelr stiuctres.

The panal leyout has been revised and submitted hrough a separate ARP.

As noted egrfier, AEC belleves that AEUs rights supersede the rghls of the power

ansmission compaty, and Hhat i is the responsibility of the power transmission company ¢

mitigabs and raocdtor thelr sructures:

4. Seethe encliosed document. This sead page 18 1o be allsched o the repor writlen by D Y
Luo.

S P2

Sinceredy,

A

Melanie Murray
Civil and Environrental Enginser

AEC 19783



ARP REVIEW DUE DATE LETTER

Applicant: AMERICAN ENERGY CORP ARP Number: R-405.17
Sumsary:
Fevise Subsidence Control Plan

District: CAMBRIDGE
Appiication Manager: Treva Knase!

Date Received by Application Manager: 10/27/2005

This sheet is 1o be compieted by the Permitting, Hydrology  Bonding Section Application Manager
and attached to any ARP documents that are being sent 1o technical and other staff for review. A
sgparate shest is o be compisted for sach raviewer,

Date Sent: 11/04/8005 Diate Review Due: 11

Hydroingist
tnspscton

Field Team Leader

Ervironmental Speoalist

¥ Engineer Joe Noonan-. a4

Blasting Pian

Soll Bolentist:

i applicabie, date ARP was put on public file:

s ; 3 Y = SE g I & &
COM;‘J&ENTSA ?\J(“ ?A{‘{ .A} ""{_. IR { St g 12 3, v}? EE TRy [L ‘:.,..‘V,,gf.

5 ; i i
T S, ¥ 88 g8
3

A ¥

4 P PN
i {5 pby ,g
iy

I have reviewed the ARP doouments and Iollowing this raview find the material and information
provitied by the applicant 1o be:
L ACCEFTABLE No further revision{s) is requirad. The ARP is for activity
that complies with current regulatory requiremaents
@UNAOCEPT&BLE Additional revisions are needed as cullined in the
attached document.

Signature: |

A4 Fev: G7/01/2001




Professional Engineer Registration by Comity

State of Ohio Minimum Regquirsmenis

The Boswd nesds your completed application for
r@g; dration, an official ransyript showing ;uw'
higghs *d&gzam ard gn apphcation fee in US fuds
for S418.00 pavabis fo Treasursr, State of @hm
Your ranscripds may gither be inclutled with your
appdicaticsy o serd si;f&,iiu to us frown yvour school,

Aftar wa rgogive your applicstion ang deposit vour
oheck, wa will request verification of Bosnsure snd
gxaminationg from the appropriste Boards, You
should hesr From us, good news o bad, within 60
Javs. Feaifreg o mmzi ar call regarding the statug
of your application st any time.

{f you are interasted in 4 temporgry pernd! o
prachics angingening while we are processing your
application, plaase ook at our Temporary Pemit
apptication. If you gre interested i gpplying 2
Muodst Law -ww rEar 4{;&3&%1?3&; appikcants ged

o5 &

Hosnsed in one wank), doass ook at the Moslsd
Law Enginaeey &pmzwa o and instrustions,

Appiicants who hold National Councll of
Engingering BExaminers Ceriifioaies musi pomplets
pages 1 and 4 of the application form ENG 104
{Ray 10E000) and endcloss g oopy of ther requsst
to NGEES for record ransmitis

al.

Linder Qhio law, an spplicant who is registered and
ingood standing in another stats may bw registerad
in Qhio without wrilten examinstion providing the
appiivant secured mgésiratém sisewhsrg by
mgaling e raments Pf:gua W e speiliad | &
ﬁ'zf-s«: G law althe ime he spplicant was ragislamsd

o i «:‘:«‘vik;‘ whars the appiicard now hoids & va zd
a..,@;;z?émim i,

b Chagber 4733,

offgr W provitle snginsering

Be aware that 1380

Soad i ovder o provide o

nguiras aimost ol businesy fnma
P BLENEYING B

1975 to prasent

spplivants registorad after Desember 31, 1878
seaking regisiration by comity in Qo will f“{%ij e
& degree in enginesring of fowr YEAPS U T froy
an aoorpdied (BALY IABET 3 g :we*m«; curriouinn,
;,».m foyr vears of Board-approved axpenencs, of
a degres of four years or more friom g coliege
Vz,rrz:‘aﬁum i anging

ring (on-EACHARETY or 8
std sotenos aceepterd by the Dhic Boand, and
ol years or more of Board-aporoved experiance.

&pﬁ%emn‘? must have passad Lol e
Fundamenials of Enginsering and Pringiples and
Fractioe of Engmeenng examnaions.

1946 to 1975

Applicants ragistersd batwaen Janugry 1, 1848 and
December 31, 1975 have hean ragquired 10 securg
regyistralion by 8 ey «mztm sxsminaion, ;a 5
aight vears preparatory sdusaiion andior
z:;'s(;:}@{iwz”’e‘ iy argpinearing. Nor-Board-approved
mbsg‘é gring curinuls degrees and releted scinnce
GROress Comg undes the twalve-year law,

1935 1o 1848

AppHcants registersd fram Margh
Decembar 31, 1945 wars f*‘awf’*m
gradustion from an approved cusrtoulum
engingenng from an scoredited schudd, plus four
years Board spproved practics inen \;mm ring waork,
or {hywith eight years Bogrd-approved sxperignce,
pius & two-tlay writlen examination.

e
»."

1338
=3

? ¥
by
i

3
¥
s
R

Priory tu 1838
Appticanis registered poor o March 28, 1835
under the "grandfather cla

Wera
'»\."g.) “

iy fld s "Cediicots of Agthorization” froen the
HVICEE iy the Sinte of O,

MU 207 (Rev. OBR004)

Poge tai
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State Board of Registration {or
Pmiew;s:mal Enwm Ze dﬁd mm eyors

Application for Registration
as a Professional Engineer or Professional Surveyor or for
certification as an Engineer Intern or Surveyor intem

i e e« hrebyy apply o rengistralion

i the Slate of Ghio and submit the Tollowing evidence ang » Refarances isee nole ()

i page 31

applivation fes a5 required by Ohis faw, » Applination fee {o accompany apphication. Fess are not
r Reguived parsonal information, inchuding photograph, refunduble per Ohio A0, 47331801,

¥ Regquired svidenoe of sducation, whuling an offiial ¥ MNote: i you du not sppear for an axaevingtion ntaddnh
trapoript of collegs fﬁ’.ﬁiw gxoap for gradualing seniors you hove sulerilied o Motios of tndantion, you will m

inee nole () on page 3L chigrgnd an adsibanal souaramadive Jes par Ohle AT 8735
v Heguing pyidence of experience, excepd for 1884 the next fims you wish 1o be stheduled for an Ghio
gradualing senicrs. sxzvraration.

Do not file a duplicale application seeking the same regisiration DYpur photograph

The Board will keep vour application permsnantly on e,

Trin application is for professional repistration in the Slals of Shic i

p— CoEh . Passport o pasygod-sivs

L. Examination [} Gomity phtanraph @ praferad,
$£28.00 application fes Application fees below

~ sWhat s reguired ia g
Chooae only ane zﬁwqmwic phintogeaph with

| Professioral Englneer yur f’;m not aes en
$415.00 appivation fze Whwde

Chonse only ong
Enginoering
3 Furdlameniais FE:

Y Printiples and Practics (PE) S LHSTIRLIME Phutoyraph st by 2
o permanunt gmrs‘t &
Burveying s men nod ao

Fundamentals (F3;
T Pringipies and P*actsf*e P8

?m‘f&%smnal Suresyer deday your @
FAR5.00 appliontivn Ive :

Your name a8 ¥ ooappear officially on vour Ohio reggistration certifinate P Social sepurity mzmbu

Your email address © oplionsd Birth da

Homs stdress Or

City State ik

Business addrass on

ity 2P | Qhio sounty

Natics smmmam. COhig's Statz Board of Hegistralion o Profassiongl Engingers and Cm*aymrs s repguesiing discloswre of
information that js necessary o ascomplish our statulory purposes as sulined under Ohio RG, Chapler 4733, Disclosure
af this information s required. Fathure to provide amy required informstion mey resull in s a;;l savion nut ing piocsssed,

B 103 (Rene BH2004} Page t of &
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Engineering information

Mo Have you iaken and passed the State  late laken Certificate number
Tives  Fundamentals of Engingering examination? 5

Have you teken and passed the iState Cale taken Certificate number
Principles and Practice of Enginsering examination? | :

ing  Are you now registered oribave you ever been ragisieredas g Where granied Certificate number

T iygs  Professional Engineer is Dbloorin another US siale or
territory? ‘ - -
Registration securad by (wiitten exannation, comity, olhern Date granted Expiration date
Describe.

Surveying information

} N0 Hava You takan and Qass@d the State | Date aken Cartificate numbsar
{ivgs Fundamenials of Surveying sxamination?

Mo Have you laken and passad the State | Date taken Cerifficate rumber
[ives  Principles and Practice of Surveying examination?
Mg Are you now registared or have you aver been regisiered az g | YWhere granted Certificate number
{ivss Professional Surveyor in Ohio or In ansther US slale or teri-
tory? : S
Fegistration secured by (writen axamination, comity, other Late granted Bxpiration dale

{gscribe

{ vgs nation on 2 plain 82 x 11 sheet of paper; dale and sign.

ing  Have you sver had 8 disciplinary sction against a professiona! or vocational lisense, or registration, or had an
Mives spplication for same denied? If ves, altach eiplanation an a plain 82 x 11 sheet of paper, date snd sign.

Formal education beyond high sohood
Credit claimed below must be supported by an official iranseript from the inetitution, An application filed without 8 fane
script sannot be approved untl the transcript is received.

MName of instiution Years atlenged Graduation date

ENG 10 {Rev. DR20DL Fags I ot &
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Raferences mEQUIRED UNLESS APPLYING FOR FUNDAMENTALS EXAMINATION
List & parsons, &t lsasl 3 of whom are registered sngivaers or surveyors, from wham the Board may reguest informatian n
regard o your character, experience and profiessional ability, Do not pame your relalives or mambers of this Soard,

Wame Business relationship to applicant

%
Address | Qcsupation

2 iName Business relationship to applicant
Address Qocupation

3 | Name Busineas refationship to applicant
Address Oocupalion

4 iName Business relationzhip {o applican
Adﬁr&%s eoupation

5 MName Business refationship {o applicant
Atidrass Deaupation

Additional information for applicants

it 15 unfawiul for 2 Professionat Enginser or Frofessionsd Surveyor in Uhin to engags 0 of advertise for any work which
cnmas under e provisions of law goverping the practice of Professional Enginesrs and Professional Surveyors unless
holding a certficate of registration and currant renewal card issued by the Board. Carefully read Ohio RO, Sections 4733.11
and 473318 and determine your situation befors making application. Spplivants must mest all education and experience
gualiications 40 days prier fo an examination date pursuant to Chis AL 4733801

Affidavit 70 BE MADE BEFORE A NOTARY PUBLIC OR UTHER UFFICIAL QUALIFIED BY LAW T0O ADMUNISTER QATHS

Siate of

i . being duly sworn,
ar affimned, say that the statements made in this application are frue to the best of ny
knowledge and belief,

APCLIEAPTT SIENATLAE
Subsoribed and sworn, or affirmed, o me

this.____ Loday of .
Witress my hand and seal hareon,

NCTRRCPLIEL 1S BN TIRE

My commissionexpiras

£NG 1911 (Fov. U82004) , Prage 4 o 4
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State Board of Registration for
Professional Engineers and Surveyors

a8

T Sovathy Higly Sreet, Boor 1955 o Columbas, Do
: L6460 35T e sua ;
Era heandi@mail pepssiateoh,

Application for a Temporary Permit
Supplementary Application to practice Professional Engineering or
Frofessional Surveying in the State of Ohio

it the Temporary Permil herein applied for s grintad, | undersiand it will exterdd untif the Board hay acted upun my ap-
plication for registration as a professional engineer or surveysr in Ohio by comity. | undarsiand thet my comity application
must acoompany this lemporary permil regquest. i the Board determines that my application for comity registration doss
nol meet the requirerments of Dhic Revised Code Chapler 4733, the Temporary Peonit will barevoked,

Comity Fees: Engineer $415.08 - Burveyor $458.00. There is no additional fee for a Temporary Fermil,

CONTACT INEORBATION i i ;
QMY Rk ¥ Social agcurnity number:

AT ' ” ' O
Firi AR
Gy TrT— S PALY BUg phong
TRESIIRCE BarssR T B TeH B slie ket
oy EREEE] ZiP FRes phone

EBUCATION
CHEGE AUEHRC

Daltes attended Dragran lite Uegree dale

RR REGISTRATION: ATTA A COPY OF YOUR CURRERT P RATION CARD

Biate 1 State 3 Siate 3

Siate

Registralion numbsr

Date registerad

Malid unti

Granted by Mo, F o, | o, ;
wrilten exam? Yez, Mumber of hours: You, MNumber of hours, Yag, Mumber of howrs:
| BOARD USE ONLY e e

Important, Atlach proof of vour current registration (no more than 3} Applicatinns without clirrentt regisration proot or fess
cannot be provessed. This application must accuingany BENG 1011 {(Rev. 08/20045.

ENG 1012 (R, 3672004} Fage taf i
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ARB21 Maagh Ml Bosd « Twg, My 88~ Bealiswllie, OHAZTIS

FRONE > a}%&:»s.azﬁié
PAX {740} 926813

flay B, 2008

Treva Knased

Civdision of Mines & Reclaraton
1855 Fourdain Souare Coud
Buiiding +-3

Cotumbus, Dhio 432247383

Dear Trovs
Eoviosed s he responss 1o e ARP evision leller dated Jaouary 10, 2006 for 88.4258-17

1. I ovder o prevent subsikdenes damage 1o the water tank, AEC o place heo steel fengion
cables on the conorate base.  Bew Yedrnch cabing @il be used.  The cabdes will be planed
approsdmately 4 inches befow the fop surface of te concrete bese and sach cable will be
naioned 1o apprasingiely bwr lons. The cables will be installed prior to the longwall being
200 feet rom the ower, angd released after he longwall s further than 1000 fesd o the
ower.

AR befieves that AECUs rights supsesede the rights of the telecommunication and power

transmission companies. ARG will nolify the telecommunicalion and. power fransrrission

catTparies prior o mining wder the lowers. ARG mipatts the communination and nower
fransmission companies &y mitigate Ry and monitor el struciures.

The panel lavout has been revised and submilied through & separaie ARP.

3. A noied cadier, ARG bolioves et AECS righls supsrsede the rights of the powey
ranamission company, and that § is te responsibity of the powsr ransmission company 1o
rriigate and moniftor thalr structures

4. Ses the enciosed document. This sewl page s fo be aflached 1o the report written by Dr i
Ly

o

Sincerely,

: \ 3 \"v 3 Y
7 f?(a{.é Ak, j/;(&, MU
Melanie Muray { ;

Gl and Epviroramentsl Eﬂ{}i?}%?

AEC 19791



 attest that the methodology and findings presented in this report
are based upon the curremly accepted principles of mining
engneening. Specihioally, the subsidence prediction and modeling
methads used in the report have been developed and calibrated
through vears of research and applications on similar stractures.

.\n‘
M

IJ Q%&L%W‘
féxem R

¥i Luo, Ph.D, P.L.

Research Associate Professor
Diepanment of Mining Engineering
College of Engineering and Mineral Resources
West Virguma Unbversity
Morgantown, WV 26506

’Q"’ é" ¥ Dyate: January 260 2006

Signature:

AEC 19792
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SO MG
Cifrrinzs, O
Fhang B14H
Faxs 4140657

Tor Malanw Muray Frame  Tova Koosel

Fax: {7411 926-0198 Pages:

~

Phong Dmte:  BROS

R Eningsy Registration Apphoation

1 Urgent {3 For Review i Ptesse Contment 1 Mense Raply

{3 &z Beguested
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2

s W Fosd » Twp, My B8 Boafiowdis, OH 43718

Auyust 22 2008

Treva Knasel

{Bvision of Mines & Reclamation
HAES Founiain Square Cout
Huliding H-3

Columbug, Ohin 432241383

EE .

Pieaar Traven
Enciosed i3 the response tothe ARP redision $F-425-17,

Encieed 5 a copy of a lether frorm Bl Biplivy concuring with T Lug's anaiysia

Swrwerely,

e

Mslanie Murray
Tl and Environmentad Eoginesy

AEC 19795




17 Avgust 3008

Melarms M Muorray, Chdl and Ervironmental Enginger
Amsrican Energy Corporation

43527 Mavhugh Hill Road

Beailsvile, OH 42718

Re Heport -~ Assessment and Mitigation of Subsidence émﬁfmf‘@s on
Tower Struciures Affecied by Longwall Mm g Oparations, 12 Qaptembar
2005 by Yibluo PhD PE  and Syd & Pang PhD

(regr Melanie

Al your request, areview was made of referenced report. This report was

submitted i the Ohio Departimend of Naturs! Resources, Division of Mines and

Reclamation by Amarican Energy Corporation in suppo of ARP R49817.

En my opinion the report has been axpertly pragared and s based upon surrently
coapied eﬂgm@mr;z g principies regarding mine subsidence pradiction and

mc*:i&: ling analyses.

Flease fesl o call if there are any question:

Sf{;

RSN,

Sincorely,

W’Ei'am J. 3*’{3%’&:‘}? PE., Ino

o

VWilliam .1 Siphvy, 5352 *“”‘?ﬁf}
Progident

o

Falls Towne Cenire, Sulle 104~ « Z08D Front Bireet Duyahoga Falls, Ohio 44281

GA0-E2E-0267 « aipthw il shoglob ret @ Q E g ?\gﬁ% E“
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R

American Energy C()ifp@mzim

daouary 13, 3HYE

Kuasel

Privision of Mineral Resources Managemant
2045 Magse RD, Bldg, 2

Coherabus, Ohio 432296693

Re: Information requested by Mr Joo Noonan

Prear s, Koasel:

Please find attached; & copy of the mining location mop and pitlar stability
nformation requested. by My, Joe Noonon concerning the Muray Mitdng Method
for American BEoergy e poration. Alse attached s g complete copy of D luo’s
minigation of subsidence tlnences on tower struetures. Jog had asked me to send
thix information 1 you,

H you have any questions oy need additions] mformation please feel froe 1o contat

AV YOUY CoHnven e,

Yours tuly,

= tred M. Bhamling
Hovironmental Engineey

AEC 19797
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American Energy Corporation

Tanamey 30, 2007

Treva Knasel
Division of Mineral Resources Management
45 Morse R, Blidg. 2

Columbus, Ohio 4 S5

Ren Information reguested by Mr Joe Noonan

the mining loeapson mapy and pallne saabidiny

Flewse fnd sttached: g copy of g
mformation seguested by My Joe MNoonar conceming the Mirray Mimog Method
for American Foergy Corporation. Alse attached 15 @ comyp copy of D lue’s
mitigation of subsidence wfhsenves o ower atructures. Joo hasd asked we to s
this irformation o vou

5,
D

{f vou have any guestives oy need addinonsl information please iv
T YOUL CORYERITE.

froe 1o onact

Yours truly,

AEC 19799
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Stability Factors

¥

AMZ by the tota! oad applied e L

Stability facturs (SFY arg obtained by dividing the gl lvad-bearing capacity of ithe

The naxt, critical step i the intarpretation of the BF. The ARMPE mathod hag been
varified through back analysis of pillar recovery case histones, To dale, more than 280
case histories have been obtained from 10 stales, aimost all from mine visits, They
covar an exignsive rangs of geolagic conditions, root rock cavability charaoteristicg,
exiraction msthods, depths of cover, and pillar geometrisg, Ground condilions in each
case history have been oategorized 33 baing either satisfactury or unsatisfasion.

Pilar nilures responsitde By unsalisfactory corgditions cluded:

+  Fillar squeezas;
s Massive pillar collapses, usually acoompanied by alrblasts, andforn
«  Coal pillar bumps.

Pillar sgueeres account oy approxdmately twe-thirds of the falluras in the data bage,
There ware 14 sudden collapsas, which in svery case occurrad whan the ARMPES 5F
was jess than 1.8 and where the pilgr width-o-height matio was less than 3.0. Allbut
three of the 17 bumps coourred when the depth of cover exceaded 12580 # (400m).
Most of the 3 {gilures causad by Hoor heave ocourred whan tha ARMPS SF was
gregtar than 1.5, Preventing these types of fallures clearly requires evaluation of the
rooh and floor strength in addition 10 the ARMPS BF,

Fioure 8 shows thal when the depth of cover wag lass than 850 § {200m), 88% of the
faiiures ooourred when the ARMPS 8F was less than 1.5 Incondrast, the ARMPS GF
was greater than 1.5 in 78% of tha successas,

Chass of gl (2002 stydiad the cases hislores whera the depth of cover exgeaded 850
ft (200my. They concluded thal iower ARMPS SF's can be successiully employed, and
that stronger roof may alzo reduce the necessary ARMPS 8F. Chasze ot al. also found
thal when the depth of covar excgeds 1000 1t (300 m}, the use of substantial barier
pitlars also increaszes the fikelhood of succsss. Thelr findings are summarized inthe
tabils below:
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Table 1. Pillar design consderations

“Weak and
smtermediate | Smongrocd
ronf strength

Immediate ronf
reck qualty

ARMPS 8F
BSGft<He | 1O
1,250 & | i
LziosHs a4
2,000 8 o

Barvier pillar

» 1.5t

CRARLL

He=1b00n St

Wenbump prone groursd
“Patnp prone ground

Other Factors Affecting Stability Faclors

Coal strengihs An sxtensive dalabase of Iaburatory tests of the strength of coal was
compiled by Mark and Badon (1887, When comparad with the ABRMPS database, no
correlation was found betwesn onal strength and pillar strength.

Seam heightt A plot of seam height against ARMPS SF shows no correlation {(Fuaurs
143

FRoof Geology: A detaited study of pillar performance was conducted at a southarmn
West Virginia mining complex. More than 80 case histories were collected. Analysis
showed that satisfactory conditions were more likely 10 be encountersd undsr shals
roof than massive sandstone (Figure 11 and Fiqure 12}, The implication is that better
caving accurs with shale, resulting in lower pillar loads.

ARMPS appears 1o provide good first approximsations of the pillar sizes required fo
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prevant pillar fatlure during retrgal mining. Iy a0 opsrating ming, past sxperience can
bie directly incorporated info ARMPE. ARMPS stability factors can be back-caiculated
for both successiul and unsuccesaful areas. Once a mindmum ARMPS &F has been
showrn [0 provide adequate ground conditions, that minimum should be mairtained in
subsequent areas as changes coour in the depth of cover, coal thickness, or pillar
fayout, In this manner ARMPS can be calibrated uging site-specific experisnce.
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Figure 5
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L3321 Muvbugh Hill Road
Twp Hwe 88
Beallsville, Qhio 43714
Phone: 740-926-952

American Energy Corporation

P R A I AL A

February 5 2087

Trova Knasel

Drivision of Mineral Resowroes Monagement
20445 Morse RD. Bidg. 2

Colambus, Oblo 4322866493

Rer ARP D-0423 Subsidence Mittgation Plan

DrearNia, bongsel

Flease fund sttached o ARP Tor the above permit regarding Assessment and
Mhtigation of Subsidence Influences on Tower Stuctures Affected by Long wall
Mining operations. This plan was subnutted i the original permit but did not have
an hio Prodessional Enginger seal for Olun. The plan bas been submitted with the
proper seal

I you have any guestions or need additional information plewse feel free 1o contact

TN YO COnvEenes,

Yours indy,

Fred M. Blumling
Envivonmental Engineer
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3321 Mavhagh $0 Bogd
Dy Hwy 88

Beallsville, Ohio 43716

Phone: TH920-0152

Mob M RIS %S KW

L3

oy Corporation

Mareh 12, 2007
Trova Knasel
PHvision of Minceal Resvaroes Managsivent
2043 Morse BRI Bldg. 2
Columbus, Olde 432296483

Re: ARP B-425.17
iepr Ma, Knasek:

Ploase find enclosed (3} copies and (1} onz original copy of the first page for the
above ARP 42517,

1 should have D Low’s data by the end of this week.

I vou have any guestions or need additions! information please feel free to contact
TS VO CONYSTHONC.

Yours tridy,

" Bred M. HI amling 4

Ervironmmental Engineer

HOSTIMIKT 4 H X R B K 8 8 8 6 B E & % & 6 X & & 0 & & @ &
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13327 Mavhugt
Dwprn Fhay 48
Hegdisviliy

Phoner T4k

American Energy Corporation

28 e Y sy &N

March 20, 207

Trova Koased

Dhivision of Mineral Resources Managemens
2045 Muorse REL Bldg, 2

Codumbas, Ohin 432206803

Be: ARP R-§28-.17

Droar M. Banasel

vy of Dr. Low'y

and (11 ome aniginagl signed oy
Higation of Subsidencs Infloences of Tower Svuctae
by Longwsil Miniag Opovations,

Affeetnt

I you have aay questions or nwed additivnal information please feel free 1 contact
I YDLT SONYE Henee.,

Yonrs iy,

; N .
Fred M Blumbing Fio

Enviranrmental §
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ARP REVIEW DUE DATE LETTER 7

Applicant, AMERICAN ENERGY CORP ARP Number: R-425-1
Surnary:

Hermove a Condifion of Permi
Heavige Subsidencs Control Plan

""\3

District: CAMBRIDGE
Application Manager Treva Knasel

Date Recoivesd by Application Managern: 13727720068

This shizet is fo be complated by the Parmitting, Hyddogy  Bonding Section Application Mamger
and attached © any ARP documents that arg mmg sert o fechnic a‘ an i pﬁ‘iéi’ staff for raview, A
separale »hﬁ@”{ i5 o be completed for eauh reviewsr, ¢

.

L1 Hydrologist
L inspentor
Th Field Team Leadern

L Boll Boentist

L. Arhasdiogist

# applicable, date ARF was put on public Hle
COMMENTS:

¢ have reviswed the ARP documents and {oliowing s review find the material and information
provided by the applivant to be;

?‘2&(’:{‘? FPTABLE No hurther revision{s} is requirsd. The ARP s for achivily
ihat complies with current za.,::;z.sigﬁow remuirernanis

~~~~~ CUNACCEPRPTABLE Additional revigions are nesded gz cutiined i the
atached dosument,

Signature: i 4

Ad Rew G740 “g’{%ém
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